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Transport of MTBE through Vadose Zone
Site 261, Santa Clara Valley Water District Study

• Site 261- one of sites in SCVWD study to assess MTBE release from UST 
systems meeting 1998 federal and state mandated upgrade requirements
– Site 261 had highest MTBE concentrations in groundwater; soil and soil gas

• BTEX concentrations were negligible in groundwater, soil and soil gas

– Station still operating but use of MTBE discontinued in January, 2001

• In August, 2002 collected data to supplement to SCVWD study
– Preliminary Review of Study

• Methods & Results

– Discuss results in terms of the USGS  R-UNSAT transport model

• Surprising Interpretation (Speculation)







Santa Clara Valley Water District Study

• Santa Clara Valley Water District Study - Soil Gas Results
– Highest soil gas concentrations for MTBE were for samples collected below top of 

groundwater
• Presume soil gas sample collected at sub-ambient pressure and MTBE was stripped 

from pore water
• New soil gas samples to be collected at near-ambient pressure

• Santa Clara Valley Water District Study - Soil Results
– Area near tank/piping - high MTBE in soil throughout vadose zone

• New soil samples at 2 foot interval
• Measurement of soil moisture and porosity 
• Convert soil measurements to MTBE concentrations in pore water

• Transport Model [clay-rich soil - vadose zone transport in percolation water]
– Site evaluation to better understand ‘recharge rate’ for percolation water





Soil gas collected with syringe so that gas flow from soil could
be controlled.  Soil gas samples were collected only at depths  
less than 13 feet (top of groundwater).  Sample quality was
not considered good due to low permeability of soil. 



Soil was collected as continuous cores.  After visual review,
adjacent samples were capped for EPA 8260 analysis and
soil physical property determination.  Water content data
indicated that most samples were essentially saturated with water.





Rainfall - San Jose Area

>500 cm/yr





0 

5 

10 

15 

20 

25 

D
ep

th
 (

fe
et

)

0 5000 10000 15000 20000 25000 30000 
MTBE as Pore Water (ug/L)

Site 261
BH-3 (1998) Soil Profile

Groundwater



0 

5 

10 

15 

20 

25 

D
ep

th
 (f

ee
t)

0 5000 10000 15000 20000 25000 30000 
MTBE as Pore Water (ug/L)

Site 261
BH-3 Soil Profiles

2002 1998















Conceptual Model - Site 261
Clay Rich Soils

Confined Aquifer

Planter Area 10% or less
Local Rainfall = 14.6 inches/year
Sprinkler = 2 inches/hour
Sprinklers @ 20 minutes/day surpasses SHC of clay
High rate of recharge to aquifer minimizes dilution

20 feet 

12-14 feetMTBE

MTBE

MTBE
MTBE



Site 261:  20 feet to groundwater
SHC = 0.06 cm/hr (clay)
Transport time = 1.15 years
Stop MTBE - 1/01 
Stop loading MTBE to aquifer - 3/02



Conclusions

• MTBE vapor source in clayey soils
– Site specific ‘recharge’ water flow important
– Use drip system instead of sprinklers in certain planters?
– Expect relatively quick response after quit using MTBE
– Soil gas collection limited value

• MTBE transport models for vadose zone (flushing vs extraction)
– Make sure use correct conceptual model
– Collect data specific for model - supplement site assessment data


